DOCUHEET RESUNE

ED 137 365 95 TH 006 166

AUTHOR ~  5t. Pierre, Robert G.; Ladner, Rosamund

‘TITLE Correcting Covariates for Unreliability: Does It lead
to Differences in an Evaluator's Conclusions?

INSTITUTION Abt Associates, Inc. Cambridge, Mass.

SPONS AGENCY Office of Education (DHEW), Washington, D.C.

 PUB DATE [apr 77]

CONTRACT . 300-75=-0134

NOTE 27p.; Paper presented at the Annual Meeting of the

American Educational Research Assaclatlaﬂ (E1st New
York, New York, April 4-8, 1977)

EDRS PRICE . MF-$%0.83 BC-%2.06 Plus PastagE.
DESCRIPTORS Achievement Tests; *Analysis of Cavarlance,
L Compensatory Education Programs; Early Childhood
Education; *Prograrf Evaluation; *Test Beliability;
*#True Scores : '
IDENTIFIERS Project Follow Through

"ABSTRACT -

One specific correction model suggested by Cohen and
Cohen (1975) is applied to data collected in the evaluation of a
large-scale quasi-experimental program (Project Follow Through), and
the effects of different assumptions about test reliability on the
analysis results and on the conclusions of the evaluators are
examined. The study determines whether the application of reliability
or "true score" corrections alters the results obtained via an
~analysis employing uncorrected covariates in such a fashion as to
~appreciably change the palicy-arieatei conclusions of an evaluator. . -
The data on wh;ch thls _paper ;5 based were calleazed far the 1976

5 000 chlldfen who began ‘the prcgram in klnaerga:ten fFall 1971) and
- completed it in third-grade (Spring. 1975). Results indicate that
~application of true-score corrections using three separate

reliabilitg estimates to covariates employed on analysis of

covariance did not change the conclusions of the Follow Through .

evaluators. (EC)

* Dasumants acgullad by ER;E 1nc1udé magy lnfczmal unpuhl;shéﬂ, *
* materials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal *
% reproducibility are often encountered and this affects the quality *
* of the microfiche and hardcopy reproductions ERIC makes available *
% via the LBIC Document Reproduction Service (EDRS). EDRS is not *
* respan51ble for the quality of the OZlglﬂal document. Reproductions *
* suppl;e& hy EDRS are the bE?E that can bé made f:Qm thé gr;glnali *
*: ¢




ED137365

.5 DEPERTMENT OF HEALTH,
EDUCATION 8 WELFARE
HATIOHAL IHSTITUTE OF

EGQUCATION

THIS DOCUMENT HAS BEEW REPHO-
BUCED EXACTLY A5 RECEIVED FVE!QN!.

THE PERSON OB ORGANIZATION ORIGIN-

ATING IT POINTS OF VIEW OR OPINIONS

STATED DO MOV RECE5SARILY HEPRE-

SENT OFEICIAL HATIONAL INSTITUTE OF
EDUCATION PD5ITION ORF POLICY 7

'CORRECTING COVARIATES FOR UNRELIABILITY:
DOES IT LEAD TO DIFFERENCES IN AN EVALUATOR'S
CONCLUSIONS? )

BY
ROBERT G. ST.PIEREE

AND
ROSAMUND LADNER

ABT ASSOCIATES INC.
55 Wheeler Street
Cambridge, MA 02138

Presented at the Annual Meetings of the American Educational Research

Association, New York, April 4-8, 1977.

This paper is based on research performed by Abt Associates Inc.

unﬂez Contract No.

300~75~0134 to tHe United States Office of Education.

Neither Abt Associates staff nor the Office of Education is responsible

those.

the autha:%méécépt full féEPQﬁS;blllty ﬁsr:f

;fflclal p@s;txon cf the @fflce af “ducat;cn.

[1{lc """

JAruitoxt Provided

BR{e)
e
?ﬂ‘i
7 @ fﬁr ény ef:;crs or gmis:éisns‘
@
b



Q

ERIC

Aruitoxt provided by Eic:

Among the many problems prevalent in the evaluation of educational
programs are thase concerned with the adjustment of outcome sééres based on
one or more covariates. Typically, evaluations of these programs are
implemented in a gquasi-experimental fashion, and some version of the analysis
of covariance V(ANCOVA) is employed in an attempt to statistically eguate
treatment and comparison groups on one or more pretreatment conditions.
Haéeve:, the application of ANCOVA éowguasiaexgerimental data has beéﬁ
widely criticized because violation of the assumption that subjects should
be randemly assigned to treatment and comparison groups leads to systema;i:
bias (usually underadjustment when the treatment group is initially dis-
advantaged with respect to the control group) of cutcome scores (Campbell
and Boruch, 1975).  Achievement tests are :@m@onl§ ﬁseé as outcofie measures
for educational programs. Also, they are often employed as premeasures and
serée as cavéfiatés in subsequent analyses. Since such tests are known
to contain error, it has been argued that they should be corrected for un—
reliability prior to entry into a covariance analysis (Lord, 19360) .

The current debate about the merits of correction for unreliability
has raised many methcééiggiéal guestions. For example, which of a wide
variety of correction formulas should be ﬁseé; and which af-many available
estimates of test reliability is appropriate? This paper does not add to
or review the methodclogical literature, but instead applies one specific
Eﬁfréctioneréel suggested by C;hén and Cohen (1975) to data collected in the
evaluation of a la:ge—séale éuasiﬁexpetimental_Pragram i?réjéét Follow
reliability on the analysis resuits and on ;he conclusions of the evaluators.
The purpese of the study is to determine whether the application of
reliability or "true-score" corrections alters the results obtained viaran
analysis empléying uncorrected covariates in suéh a fashion as to appreciably

change the policy-oriented conclusions of an evaluator.

Background ' ‘ .

The origins of Follow Through can be traced to an early evaluation

Head Start experiences had increased the Head Start children's school
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readiness. The faatvthat these presumed increases were not reflecked in
théraéhiEVEméﬁtrﬁést performance of the éhilé:éﬁ at the end of thei£
kindergarten experience in 1966 was attributed to the inappropriateness of
traditional elementary education. Although some critiecs viewed this studgr
as raising questions about the value of Head Start, the Johnson administra-
tion proposed a Follow Through program which would continue service to
disadvantaged children through third grade. Funding problems forced a
change in the emphasis of Fellow Through from a full-scale séréise program
to an experimental program in education in which educational speéialists
{sponsors) sponsored a variety of educaticnal models inrgrcugs of school .
districts (sites). The educaticnal strategies included: highly struc-
tured projects emphasizing acaaemié skills in reaﬂing'and arithmetic;
projects stressing cognitive thinking through asking and answering
questions, problem solving, and creative writing; projects emphasizing
social-emotional development and encouraging expleration and discovery in
academic areas; and projects focusing on preparing parents to improve the
education and development of their children (GAO, 1975, pp. 3-4). 7

In 1969 the United States Office of Education contracted with the
Stanford Research Institute to collect appropriate data as part of a
national Follow Through evaluation. Singe July 1972, Abt Associates,Inc.
has been analyzing those data and communicating the results in a series of

reports. This paper is based upon work performed in the most recent of

" those reports (Stebbins, St.Plerre, Proper, Anderson, and Cerva, 1977) in

which the primary guestion addressed was whether the various educational
straﬁegies (operaticnalized through sponsors) being tested in FPollow
Through had differing impacts on the academic and affective levels of the

pupils they served.*

* The data and results reported in this paper are a subset of the
data and résults included in the report by Stebbins. St.Pierre, PrﬁPél,
Anderson and Cerva (1977). The interpretations plaeeh on these data are
1ntendéd té 1llusﬁrate thé way in wh;;h ;ér:egtlgns fa; the unreliablllty
réflect thé ;nterpretaﬁ;@ns placed on the data by the Abt AESDﬂlaEES evaluaa
tion team. :

4
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" Qutcome Domain ' Test

Method

The data on which this paper is based include measures on over-

]

5000 children who began their Follow fhrsugh experience at entrance to
kindergarten in the fall of 1971 ‘and left Follow Through at exit from
third grade in the spring of 1975. These pupils were distributed across
nina sponsors, where each sponsor implemented its educational pregram in
between five and seven school districts and where each school district
contained a Follow Thraugh treatment group (FT) and a non-Follow Through
comparison group (NFT). 7

Sponsor effectiveness was judged in ﬁé}ms of both academic and
affective outcomes and all children in the evaluation sample were
administered the Metropolitan Achievement Tésté (Elementary Level), the
Raven's Progressive Matrices (modified vé:%ion); th37Céa§ersmith Self-
Esteem Inventory, and the Intellectual Achievement Responsibility Scale
at the end of third grade. These four tests contain 1l outcome scores

which were grouped into three outcome domains as indicated in Figure 1.

Figure 1

DOMAINS OF -PHIRD GRADE TESTING IN FOLLOW THROUGH

Word Knowledge
BASIC Spelling A
SKILLS Language v
Math Computacions Metropolitan
' R $ Achievement
Tests
Reading

COGNITIVE/ Math Problem Solving ./
CONCEPTUAL
SKILLS Raven's Progressive Matrices-
Coopersmith Self-Esteem

: . Intellectual
AFFECTIVE . Achievement Responsibility, Positive. Achievement
OUTCOMES Achievement Responsibility, Negative Responsibility
. : Scale

o
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"The Basic Skills are the simplest objectives of traditional elemen=
tary schooling: vocabulary, spelling; the conventions of written language,
and simple arithmetic computation. Cognitive/Conceptual Skills ——léamgzes
hension, reading, mathematical concepts, mathematical probklems, and
abstract problem~solving ~- are also traditional academic goals, but are

more complex and tend to require application of some basic skills.

Affective Outcomes are approximate measures of the children"s self-concept

and of .their tendency to attribute success and failure to themselves
rather than to others. In addition, all pupils were administered a pre=
test, the Wide Range Achievement Test, upcn sntry to the program, and a

set of standard student baékgrcuﬁd measures were collected via parent
interviews and school records.

The primary technique for isolating and Stfengthening the signal
of the Follow Through effect from the necise in the data was a Statistiéai
covariates included the p-etest, first language (English vs. n@n-ﬁﬁgiish);
family income, highestrocggpaticn in household, ethnic membership (two

vectors, White vs. other, Black vs. other), sex, entry age, and missing

data codes (dummy variables coded 1 if missing and 0 if present) for

income and occupation. In addition to these 10 variables, site specific
(between site) covariates were coded for each sponsor to adjust for
differences among sites. These between site covariates attempted to
control for all nontreatment differences among children related to
differences iﬁ the sites where the Follow Thréugh experiment was imple-
mented. An analysis of covariance was performed within sach Follow Through
sponsor for each of the 11 cutcome measures. Differences among children
related to the 10 Eavaiiates waié aéjusﬁed out of each outcome measure
with differences related to variations am@ﬁg éités withiﬁié Eéfﬁiculér -

sponsor being simultaneously controlled. The treatment condition was

econsidered to be nested within each site and gn_aéjpgtaa outcome difference

wasg estimated for eagh outcome within each site.

‘cannot necessarily be assumed for each covariate in the pressnt study.

A= stated earlier, the application of covariance techniques. assumes

that all covariates are Eerfeétly reliable. Howaever, such reliability

‘5
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Variables such as sex, ethnicity, income, occupation, education, language
and age were all presumably ieaSuréiiwith minimal error. The pretest
posed the most serious problem. The reliability of the pretest was
estimated on various Follow Thiaﬁgh Eaﬁgieg by é measure of internal
consistency (coeffiecient alpha) and was on the, order of .90.

'~ Although there are several methods for dealing with a single
fallible covariate (Porter and Chibucos, 1974), the solution to thglérablem
in the multiple covariate case (even if only one of the covériates is
unreliable) is not clear. Cohen and Cohen- {(1975) @ffér a method that has
not been mathematically proven and which "rests on no more than the judgment
of the present authors and some of our colleagues" (Cochen and Cohen, 13875,
p. 373). Applying their method to the present case entailed correction
only for the effects of unreliability in the pretestﬁ““ihe procedure
involved correcting the correlations of the unreliable covariate with each
other covariate and the outcome for attenuation due to unreliability by '
dividing each correlation by the sguare root of the estimated reliability
of the covariate. In addition, the covariate standard deviation was
corrected by multiplying the observed standard deviation by the square
root of the covariate reliability.

There is disagreement in- the literature as to the most appropriate
measure of reliability to employ in such correction methods. = Although
the internal consistency (a statistic recommended as the appropriate
meaéuié of reliability by some methodologists) of the pretest was high
(.9), Campbell and Boruch (1975) suggest that, as tuie time lapse baﬁwean,
Eraﬁést and posttest increases, the correlation between them de;:eaées,
Eansequenﬁly, they re:@mménd the pre-post correlation be used as the
aggrégsiaté measure éfmxeliability!

Given this aisagréémént and the fact that a direct measure of the
pre-post correlation for the pretest was not available, the Follow Through
data.&ere analyzed using three separate values spanning the range of
potential estimates. The reliability values selected were .6, .8, and
1.0, the latter value being the equiva;ent of not correcting for

unreliability.

M,
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With the child as the unit of analysis, the analysis estimated a
set of raw score regrassion weights bi for each sponsor and outcomé using
the model

A 2s5+9
¥Y=a + L b.x
L) = i7i

where a 1is a constant, s is the number of sites in a given sponsor, and

W

o

b, ... ) i
T1 77" Ta2s+9 ,
xl__,i ;2$+§ which are defined as follows:

are the regression weights for the predictor variables

"

= 10 covariates defined earlier

3
v
1l

5-1 between site codes reflecting
membership in the sponsor's sites
(see Cohen and Cohen, 1975, pp. 171-211,
for details on"the coding of categorical
‘variables with s distinct levels)

"
"
n

"
o
H

s treatmen® within sita codes

With the regression coded in this fashion, the s regression weights

are interpretable as adjusted estimates of the FT/NFT

Pst10 *** Pasto 7
outcome differences in the s sites. Thus, a total of 539 within-site
estimates of FT effectiveness were calculated -- 1l estimates (one
for each outcome) for each of 49 sites (nested within nine sponsors)
in the analysis.

JDue to the complexity of the evaluation and the fact that a large
number, of aéjustad!autgame diftfsrences ée:a :éigutéd, a system was devised
to handle the interpretation of these results. Each was placed in one of
three g;éugé; : o

e positive treatment effect -- the Follow Through group in this

site performed better than expected on this outcome given the

performance of & similarly disadvantaged compariszon group.

An adjusted outcome difference was considered to represent

a positive treatment effect if it favored FT, was statistically
significant (p<.05), and greater in absolute magnitude than

.25 standard deviation of the raw outcome measure.



e null treatment effect -- there was no difference between the
performance of the Follow Through and comparison groups on
this outcome in this site. BAn adjusted outcome difference
was considered to represent a null treatment effect if it was
not a positive or negative treatment effect.

e negat;ve treatment effect == the Ecllcw Through group in this
.8ite Perfafmed less well than expected on this outcome given
the performance of a similarly disadvantaged comparison group.
An adjusted outcome difference was considered to represent a
negative treatment effect if it favored NFT, was statistically
significant (p<.05), and greater in absolute magnitude than
.25 standard deviation of the raw outcome measure.

Summaries of the results of the three analyses categorized in the above
fashion are presented at an aggregate level in Tables 1, 2, and 3 and

indicate that across all sites, sponsors, and outcomes, lower pretest
reliability estimates lead to movement of treatment effects from the null
category. Correction for unréliability in the pratest tends, in the aggre-
gate, to make the treatment effects less favorable to Follow Through: with=
ocut correction, 463 (86 percent) of the effects are either positive or null;
this number drops to 411 (76 percent) when corrected for a .80 reliability
estimate and to 388 (72 percent) when corrected for a .60 reliability estimate.
7 However, the point of the evaluation was to6 compare the effective-
ness of sponsors, not to search fcr a Foll@w Thraugh ma;n effést. In order
to facll;tata sponsor 20mpar;sons the treatment effects (classifleé as posi-
outcome domain (shown earlier in Figu:a'l), The nine sponsors were each
- Placed in one of three broad groups according to their areas af‘p:ima:y
int&rest (see Figu;e 2). Such a categorization is not ;ntenaed to reflect
,,,,,, ' Readers
interested in a dESErlpt;Gn of each sgcnsa: 5 p;agram are referred to a
IéEGft by Stebbins, Esck and Proper (1977).

Treatment effects were then aggregated by outcome damaln within spon=
sor, and average. spénsar treatment effects were calculated by assigning values
of "1" to a positive treatment effect, "O" to a null treatmerit effect, and

"~1" to a negative treatment effect. Figures 3, 4 and 5 present sponsor
average treatment effects in each of the three outcome domains for the three
different analyses while Table 4 presents the same data in tabular form.

9
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Uncorrected

_ ANCOVA
(rel=1.0)

Unceorrected

ANCOVA
(rel=1l.0)

Corrected

ANCOVA
 (rel=.8)

5 \)

positive
null

negative

positive

JANCOVA AND ANCOVA WHEN PRETEST 15
CO¥RECTED USING A- RELIABILITY ESTIMATE OF .8

Table 1 ;
SUMMARY QF CHANGES IN TREATMENT EFFECTS BETWEEN UMNCORRECTED

(rel=.8)

null

32

32
431

76

Table 2

539

- percant
agreement = 7

correlation

SUMMARY OF CHANGES IN TREATMENT EFFECTS BETWEEN UNCORRECTED

CORRECTED USING A RELIABILITY ESTIMATE OF

positive
null

negative

positive
null
negative
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positive

Corrected ANCOVA

(rel=,6)

negative

29

27

null

0

56

positive

Table 3

SUMMARY OF CHANGES IN TREATMENT EFFECTS

BETWEEN ANCOVA WHEN PRETEST IS CORRECTED
USING A RELIABILITY ESTIMATE OF .8

AND ANCOVA WHEN PRETEST 1S CORRECTED
USING A RELIABILITY ESTIMATE OF .6

Corrected ANCOVA

(rel=.6)

null

negative

44

12

o

7

0

86

El{!(?"ffi*°*“n_‘-~”fm;n~ ..”.:(wm,,M

Lie
o

percent

agreement = 79

.correlation

percent
agreement =

correlation

88

63

.81
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Figure 2

FOLLOW THROUGH MODELS BY PRIMARY EMPHASIS

FRIMARY EMPHASIS SPONSOR/MODEL NAME
Basic Skills - These models focus ® University of Oregon = Direct
first on the elementary skills of Instruction Model
vocabulary, arithmetic computation, ® University of Kansas - Behavior -
spelling, and language. Analysis Approach
) e Southwest Educational Development
Laboratory - Language Develop-

, ment Education Approach
Cognitive/Conceptual - These models ® University of Florida - 'Florida
emphasize the more complex “"learning- Parent Education Model
to-learn" problem selving skills. @ Arizona Center for Early Child-

hood Education - Tucson Early

Education Model

® High/Scope Educational Research

Foundation = Cognitively

Oriented Currlculum Meodel -
Afféct;ve/:agnltlve = These models @ Far West Lab@rata;y for Educa- )
focus -primarily on self-concept and tienal Research ard Development =
attitudes toward learning, and Responsive Education Model
secondarily on "laarnlng—ta-léarn ® Bank Street College of Education -
skills. Bank Street College of Education

Approach

Education Development Center -

EDC Open Education Follow Through
_ Program .




FIGURE 3:

Sponsor Average Treatment Effects in Basic Skills

5=Basic Skills Model
c =Cognitive/Conceptual
- Model
A= Affective/Cogynitive
' Model
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- SPONSOR AVERAGE TREATMENT EFFECTS IN BASIC SKILLS, .

COGNITIVE/CONCEPTURL SKILLS AND

AUFECTIVE QUICONE AREAS
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JAn examlnatiaﬁ of these éata reveals some lntéresting overall -

Eatterns. First, ¢ érreatlon far unrel;ahlllty in the prete;t appears to.._

‘d;st@rt the rank order of the sg@nsors ;Ess w1th ;Esgaﬁt to Ea51c gkills-
than with respéct to. Cagn;txve/Cancegtual or Aﬁfectlvg DutcomeS- Ee:gnﬂ
‘such car:ectlcns tend to- Produce lgwer est;mates Qf the absalute ievel af
sggnzog Effegt;veness 1n all threa outegmé areas. This’ is mast pranoun;ed
,‘ln Bas;c Skills. At a less glabal Lgvel it can be seen that accorﬂing to
-thé an31351s us;ng an uncorrected pretest (rel = - 1.0), the models wh;eh
:EEPHESLEE Basic Sk;lls ao better on tests of these sk;lls than madels"
Whléh emEh351ze thé Cagnltxvefcanceptual or Afféctlv% areas,"én §art;cular,
the UﬁlVErSlty af Q:egon L= Dlrﬁ:t Inst:ucﬁian Model ;s ﬁléarly mgre
',effactlva in~ Easlc Sk;lls than the- rest. gar:éct;on of the Pratést does .
llttle to alter this lnte;p:état;on when a ;el;ahlllty CEEffLElént of .8
is assumed: Dreggn still appears to pé:farm best and the Basic Skills
‘mcdeis have higher average treatment effects than other* ‘model types. Note
though, that spansars in general hava lowar eztlmated lévels of Effectlve— -
ness 1n 53512 Skllls Whén the pretest isg ccrregtéd (rel = ,8); Changlng

" to a rei;ahlllty est;mate of .86 fu:thez éepresges overa 11 af%ragés{ but_aoesi
ilttle ta alter tha relatlve stand;ng of spansars.. B 7 o
. An examination of average sponsor treatment effects in’ chn;t;vef
Eancgptual Skills zeveals a sgmewhat different pattegn. Whan thé pretest : , 77:;
i"L}L:M ,_1sznot cor ted Far West Habs is the best pérformer and no 51nqle m@del tyge E 7

'appears most Effazt;vei Carrectlon of the pretest for unreliablllty

(rél.«f.g) changes th;s 1nt§'P,,tat;én silghtly as the estlmate of SEDL'
' effactlvengss.ls ra;sed while Ea: West Labs beeames less effective. Use
- of a ;el;ablllty est;mate of 5 fu;thez alters the relat;ve stand;ng of -
some SPGnSGfE, althcugh none :hanga mg:e than one or twa ‘rank EQS;E;@HS. ,ésf:
ih;ls the case w;th Baslg'sk;lla Qutéomes, most sgaﬁsors appear Less o
Veifectlve in terms af chn;tlvEfCancaptual Skills WhEﬁ the pretest lg

_v,EfoEEtEi-,,_,v S e e

j,,r With respect to: the Affe&tlve area, Kansas and - Fl@r;da are . the -
most effective spgnsars in the uncarrected analys;s (rél = 1.0). Cor- - ;”_{ijkhu
‘rectlon of" the gretest (rel =-.8) draﬁatlcally lowers the estimate ai

'effect;venéss for Kansas while ra;slng it for Fl@rlda, SEDL and’ EDC,

ENCT:
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“is

.néss ;s lowered- fairly sgns;stantly agrass sgansars.‘

l?EE evident but Stlll present in the Cﬁgnltlva/Céngaptual and Affect;ve

Changing-ta an estimaﬁe éf‘—E further segarates the _sponsors. 'Again;
the évéral; effect ai cﬂ;:egt;ng the preteat fa; assumea unrel;ablllty
to 1BWEE our est;mate nf eﬁfectlvenﬁss for most sponsors.

The apgliﬂatlan of Pretest cérzect;ans, therefgra, changes tha

estimates of both the relative.standing of sponsoxs and the absalute
level of spansc; effectiveness differentially by Quteome area. The -

changes in ;nte;pretatlgn are clearest in Easxc Sklll where the ran}cingi

of - spgnsars is essentially presarvad, and the overall: leval af Eifgzt;va— S T

The same’ Eattern "is.

areas where Ghanges in the rank order of sponsors occur more often.

Discussion -
As noted in the results section, the primary effect of correcting

“the pretest for assumed un:éliability is to deflate the uncorrected

éstimatgs'pf Follow Through e¥fectiveness while essentially preserving

- the rank order of sponsors. This pattern is more clearly seen with

resgest to Basic skills than other autcsmas. . The - qugst;gn whiﬂh now

'ar;seg is: Why d;i th;s hagpan? Let us ilrst Lcns;der what mlght occur
Whan a Eavazlata is CQIIEEtEd fér unrel;ablllty lﬂ the evaluatiéﬂ of a.

typical :amgensatory educat;e E gram. Iﬁ such a pragram we Expéﬁt the.

Parallel sol;d 1;nas EEEIESEnt the regréSSlﬁn ;1325 f@: the t:eatmegt and

',treatmEEt group to have a lower pretest mean thaﬂ the somga;;san graug, and-

therefare, GDEIEEtlQﬂ for unrél;ablllty in the gretesh -should act to make
aéjusted Pasttest dlfferéncas more favarable to the treatmsnt graugﬁ :
Flggra & shows an examglé wherg thé treatmant grcuﬂ mean sc@;e is halaw

: that of: the eamgar;sgﬁ groug on- bath the preﬁest and pgsttast-r The,

:ompar;san graugs ;n an unéorrected éﬁalysls wh;le tbe dashea lines
- rap:esent tne ngIESSlQﬁ l;ﬁes -for “the samé groups whan tha pretest hES‘

- beean ;Qr:egted f@r un:a?;abllity. Since thEVIEgress;on llnes must pass

.....through the _means. af the;; samples, and the slope of. the: régrésgiaﬁ BN

lines in the :arrected analys;s is, by deflnltlﬂn, steeper than that in

't@e ugaarreetgi;analys;s; the s paratlon of -the :egress;an llnEE and

henég'thévaéjﬁstai mean difference between the traatmént and éémgarison

'gréugs'is:smaliar for the analysis using.the corrected pretest (Dé{ Du) -

cerrection for unreliability has improved the standing of the treatment . .




Figu:e 6

o REGEESSIGN LTNES FOR TREATMENT 'AND CDMPRRISQN GRQUPS IN A
e : B CQRREETED AND UECORREETED 'BNALYSIS

o~ } corrected - -
- comparison c L A
) ‘group ' uncorrected ..
Posttest mean. : - -
; ] ~——treatment
- j‘gs" L . Q’IQ\AE
0 o mean
Pretest .
?
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gréﬁg.' Now, the éfﬁect”cf this“éér:éétién degenés'én'thé-logétion’éf the
treatment and acmFaglssn g:sup means and on. the PIE*?Dat earrélat;an, and el L
Figure.6:is. cnlyﬂmaant to represent a glngle sltuat;an =="one whlch is
llkely to occur Ln the evaluation of cﬁmgansatary édueatlgn Pragrams
Let us see if an examination of Pretast means for the Follow
Thrgugh sgansags allawg us to aEQLy the ‘above 1@;;: ta Follow Thrcughi :
Table 5 pféﬂénts deserlgtlva stan;stlés by treatment qrcug w;th;n spanéér -
for the p:etest and the ﬁgur Basic Skllls Easttests- It ean ba_seen that
the tréatmant graup (FT) scores substantlally 1@WE£ than tha :@ﬁéa;isénr
groug (N?T) in only two spanscrs, Arizona and Far West Labs. Fcr all -~

athér spgnsgrs the FT grﬂup scores. abgve or abaut the same as thé HFT :

qréupi. This suggests that A:;zona and Far West Labs mlght apgear margr

effective when the analysls is corrected far uﬂréllablllty in the. p:etest
Héweve;, this is not the case. A reexamlnatlon af F;gu:es 3 4 aﬂd 5 shcwsr
that th%sg twa sgonséxs do’ ngt galﬂ 1n effectlveness 1n the cor:ected
anal ses. ‘' In fact, the ove:all gattern of 3ponsors aggear;ng 1&55 effe:—

1 t;va Ain the :arrected aﬁalySEs lS very strang, a f;nd;ng wh;sh ;5 nct Wf

. ~rrlntu1t1valy appeallng. it Wﬂulﬂ EEEm.that Spgnso:s w;th t:eatmgnt g;ougs

';orzect;gn for unréllablthy. Perhaps there is some. other fa:tgr

: @Peratlng whlch is caus;ﬂg the genera; drop in prc gram effégtivenéssi
, "~ Table 6 presents adjusted outcome- d;ffe:ea:es (regress;an w31ghts )
fcr the FT!NFT thh;n=s;t& cﬂntzast - :Grrespéndlng tg va:;ablgs 3%+lD 7

"in” the analyt;c madel pzesénted aarl;a:), assgc;atai 5tanﬂard

25+§
E:rcrs, and t—ratxgs by outgame for the uncarrested ané the two EGIIECtEﬂ

f"_' ) analysesg> Iha data ;ﬂ this table are ayg;ag§srof stat;stlcsrcalculatedv-f:— 5‘— e

for each site within each sponsor. There are 49 sites in’ the riiné : ' e
sPansgrs, and therefore ‘each numbé: Eresenteﬂ in Tabla 6 is ‘based on 49

gite level, g;eges of data. -It can-be-seen- that across analysez ~there is . =ioo

;;;é;g%;m vaza 11ttla changa in tha areragé adjusted OQtéﬂmﬂ élgferené%s, Dn the ™ -

e ath@: hand, the;e ;s a prenguncéé reduct;an in: the

) E:*ags cf ‘those adjusted ﬂlifEfEﬂCEE fon the ine: Gf a BD pergent
"‘ndec,e;s b tween the standard error af ‘the pncorregtea anﬂ ca::egteg B
A for rel = .8 agalgses)ir These two conditions. leaﬂ tc an increase in the

B MC .
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DESCRIPTIVE STATISTICS FOR

=3
=

HE PRETEST AND BASIC SKILLS ~
. OUTCOMES BY SPONSOR AND TREATMENT GROUP .. -

| _Pretest

X .- 8D

SEDL .

‘| arizona

= Eigh/sft:::pe"

EDC

5 q §

=z
=

=¥

| H

30.9 12.9 [27.8 1103 |:

28.2 1l.6

26.2 12.1
26.1 12.8

26.6 1l.1

22.7 10.0
o] 13.2-6.2] 15

16.9 8.0
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e ‘_.‘Tablé 6
 AVERAGE ADJUSTED OUICOME DIFFERENCE,

‘STANDARD ERROR AND T-RATIO BY OUTCOME
FOR UNCORRECTED AND CORRECTED ANALYSES

© ANALYSIS

‘Uncorrected (rel = 1,0)

Corvected ~ (rel = .8)

outcone |

~Domain |

 Guthme"'

i, s
Diff.  Error

e

“Ratio

A, std, t=
Diff. " Error  Ratio

t-

My, std.
Diff, ~Error

Ratio”|

Basic

Skills .

Word knowledge
Spelling
‘Tanguage

Math Computations

19

49

45

49

2,01 250

2,56 3,08

EiEB

199 -,

-2.06 1.4

| -6

2.18
-7 LAl -,

=134

14l |

2,00 150

5

-1.62  ;w
2,91 1.96

.78 '1.26

‘Cpgnitive/ﬂ
Conceptual

| skills

| Hath Concepts

Ravens- -

Réaﬂiﬁg -

" | ath'Probl, Solv.

1 49

49 | -0

49 ] -9 1

49 |80 1.

T34 -

L

EREE

761,07 - -,

[Tatfective
| Outcomes - - |-

fCéﬁQErémith ;f¥fw

IARS (-)

-
g | -

- .7. _7 | 1i53., ___;

o

5|




s;zg of t—ratlos, which are derived by’ leld;ng the adgusted quﬁcﬁmab
élfference by ;ts asngLatgd standard error,* and a carxegganalnf
';n;EEESE ln the number @ﬁrsignifiéant éffécts! Slnce Table 6 s hﬁws that o .;;
: the'aist:ihufién éf a&justea outcome differences has a mean 1es= *han zg:é o J
Hfar all out:ames excapt ‘math cgmgutatléns, and since these d;str;but;en%r
rvtend to be pas;t;valy skewed the Effect gf :educ;ng the standa:d error -
','13 to increase the number of negatlva effects at a faster rata than the
-¥¥**‘ "'fnumbér of PGSItIVE effe;ts. ‘Pigure -7 gives a representation of how this -
- fhaggans. : 7'  o , ) v :
" We have seen that carregtlon of the pretest for assumed unrel;ablllty

can leaa to Ehanges in the canglu51ons that an evaluator reaches 1n terms'

ot the :ank or&er of SPONSors.. as. well. as the averall Jdevel of_ Qragram - i

effectiveness (across sponsors). Such changes were shown to be dependent

“on-a variety of factors. First, Basic Skills outcomes, which are likely
éasiést t@gﬁeasuré and hence the most reliable, show the féWéSt.EhﬁngéS”'
»1n rank order among spansors, whlle Affective autgames, surely the: mgst Tl
e ﬂlff;cult to” méasure and - hen:e the least réliable, shaw the most changes ‘in
"rank arder among . spcnsars. Secand Ehangés in EOﬁElHSlEﬂE do not dépend

'dlgeétly on - treatment/camparlson group Pretest dlffezen es. The two sgénsors

"Wlth treatmant g;au@s that scored ;QWEr than tha;; camgarlgén g:oups on
fthe pretest did not Qagtlcularly benefit- from the aPQILEatlan of corrections- .. . .. s
“for ﬁn:ellabll;tf. Th;rd,véhanges in canclus1oﬁs dépend on the ;nlt;a;

level af prcgram success. To the thent that standard errors are lessaneﬁ

Cit bégomes ‘easier to f;nd statlstlcally slgnlflcant él. farences between
'groupsi Fourth although not 1nvest;gated ;ﬁxﬁh;s paper, the. exlstenca
“faf cavaz;atgs cther than the pretest Ean have ‘an ;mp@rtanf effect on the
results 51nce the co rélatlan of each Dther covariate with the pretest .

. as-well as- the Pretestfautgama E@rfélatlén is carrecteﬂi F;nally, "the

r;rappfg§r;ateness of the pretest rel;ablllty :OEfflElEﬂt must he con51dpredi

Tf the ap§rcprlate ?ellablllty is an tha order gf QD as a EQEfflGlEﬂt of

-  '* Note that the average. t—:at;o does not. negassarlly equal the o
‘ averagg adjustéd .outcome d;fferenca ﬂ;VldEd by the avarage standard error.

ERI
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‘ addltganal Slgﬁlflﬁaﬂ
- negative differences

;" when pretest is

‘- corrected- »

diffErEnEES fér
- uncorrected analysis
(rel = 1.0)

e
)

v

i ‘ Flgu;e 7
REEFESENTATIQN OF THE DISTRIBUTIGN DF A23USTED
' DUTEDME DIFFERENCES FOR A GIVEN
DUTCBME MEASURE

additional significant
ypositive differences’ .
Iwhen pretest is corrected. -

Isignifizant’pgsit;vé
differences for unccrrected

: ' gx/flanaly51s (rel =1.0) -

u
o]
I

‘©
|
]
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=.two standard errors according to corrected analysis

two standard errors acco

rding to uncorrected analysis
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;';nterna; ﬂans;stency shﬂws, carrectlﬂn for unral;ab;l;ty ‘will maké very

little d;fﬁeran:g, -On the athag hand the 1awer estimates Qf Fretest

bzellab;l;ty used in th;s study 1ead to ;ncr3351ngly ;mpartant changes

in-conclusions. - irf
; é e :
{. i -
_ 26 L
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